When faculty are teaching content based classes, it is imperative that they rely on the Chickering and Gamson's (1987) seven principles for good practice in undergraduate education, specifically applying principle 3 to "encourage active learning."
The idea of active learning is synonymous with learner centered education, which benefits students by allowing them to self-regulate their own learning. Learner-centered education (LCE) is an approach that is increasingly being encouraged in higher education. This approach requires multiple teaching methods. Specifically, LCE emphasizes a variety of different types of methods that shifts the role of the instructors from providers of information to facilitators of student learning. Traditionally, instructors focus on what they do, and not on what the students learn. This emphasis on what instructors do often encourages students to become passive learners who do not take responsibility for their own learning. Educators call this traditional method, "instructorcentered teaching." In contrast, "learner-centered teaching" occurs when instructors focus on the learner and authentic problems rather than on the structured analysis of the curriculum content (Blumberg 2008 , Gunderman et al. 2003 . If teacher's primary focus is covering the content, students respond by memorizing the material with limited understanding. If the students are the ones doing hard and messy work, then the understanding is deeper (Weimer, 2013) . Learning involves active construction of meaning by the learner, who construct meaning by combining what they currently know with the new information that they are acquiring. Meaningful learning can be facilitated by articulating explanations, whether to oneself, peers, or teachers in either written or oral form. Direct instruction could still be given after the students figured out what they need to know about the subject (Weimer, 2013). Rogers (1993) describes a facilitative teacher as one who creates a learning environment rather than simply transmitting knowledge. To create this learning environment, one would expect students to expose themselves to the material prior to coming to class. Class preparedness, or reading prior to class turns into a constant struggle, especially with engineering students, who come to class with an expectation to work on problems but not to discuss them.
There is ample evidence that active learning techniques are consistently more effective than traditional lecturing and facilitated deeper learning, by creating a dominant pedagogical trend emphasizing active learning over passive learning (Yamane, 2006) . Using active learning techniques in the classroom is also associated with building rapport with students, addressing students' misconceptions about course content, and working to increase student motivation. All of these practices have a positive impact on student learning, engagement, knowledge retention, and persistence.
Despite the large body of research supporting these effective teaching practices, lecturing still remains as common practice among engineering higher educators (Davis & Minifie, 2013) . According to the 2001 report released by the Department of Education, 87% of engineering professors in the United States spent the entire class-time lecturing to a passive group of students who copied down material and never looked at it again. Engineering faculty identify several barriers to adopt active learning strategies. Such barriers include, but are not limited to, lack of familiarity with the practices, inadequate time to apply new teaching practices to their courses, and the possibility of student resistance (Anderson & Finelli, 2014) . Some educators who adopted learner-centered teaching reported lower student evaluations, and grumblings of students complaining that their professor made them do all the work instead of teaching them (Felder, 2011) .
One of the biggest forms of resistance coming from my engineering students concerns reading the textbook. As Bernold (2007) pointed out, studying in college by its nature could be considered a skilled profession. One of the most important skills needed by the students is "reading to learn." According to the U.S. Department of Education, the reading assessment of 18,700 high school seniors in 2015 showed that students had an average score of 287 on the NAEP 0-500 reading scale, which showed no significant change from 2013, but was lower than the earliest assessment in 1992 with a score of 292. For a student to be considered proficient in reading, they need to achieve 302 on the scale. Students performing at or above the Proficient level on NAEP assessments demonstrate solid academic performance and competency over challenging subject matter. In 2015, 37% of twelfth-grade students performed at or above Proficient on the reading assessment. Only 6% of twelfth-grade students performed at the Advanced level (minimum score of 346). These students are considered likely to have the skills to "Evaluate and compare arguments in two texts to support opinion about effectiveness" and "Integrate and interpret ideas to determine theme" and "Support evaluation of effectiveness of expository text with specific reference" (US Department of Education, NAEP Report Card, 2015).
Northern Arizona University does not have any additional admission requirements for acceptance in to the Engineering College other than general college admittance requirements. The average reading for the region where the majority of our students are from is 283. At this reading level, recognizing detail related to the purpose of a document and recalling it is difficult to achieve by an average student. Twelfth grade is an important transitional year that shows the readiness of students for college level course-work without remediation. "A series of studies conducted since 2008 indicate that students scoring at or above 302 on the NAEP reading scale are likely to possess the knowledge, skills, and abilities in reading that would make them academically prepared for college" (US Department of Education, NAEP, 2015).
Although a great deal of lifelong learning depends on reading, many students prefer getting their knowledge from other media (Nilson, 2013) . United States reading assessments, conducted in 2015 revealed that number of pages read in school and for homework in 12 th Grade were as follows: 5 pages or fewer (38%); 6-10 pages (22%); 11-15 pages (13%); 16-20 pages (10%) and more than 20 pages (17%) (US Department of Education, NAEP, 2015).
Literature suggests many strategies that could be implemented to encourage students to complete their reading. An important aspect of reading is not just to complete it, but to go beyond and to be able to recall and understand the meaning of the text. Surprisingly, Roediger and Karpicke (2006) noted that reading fact-based material over-and-over resulted in substantially lower recall. Therefore, it is very important for students to understand how they learn from reading the text and to self-regulate in terms of quantity and quality of their reading.
In Fall 2015, an in-class activity called the "Mind Dump" was adapted for the class. Students were given 4 minutes and 33 seconds (Whitman, 2015) to write down all they can remember individually about the readings assigned for that week. The incentive for doing a good job on the Mind Dump is that the instructor returns these summaries to students for use during subsequent exams, by making their exam partly open notes. The goal is not only to get them to read the material prior to class but also to accrue learning in the process of careful reading and repeated retrieval, first in preparation for the writing of Mind Dump, then while actually doing it in the class (Nilson, 2013) .
Mid-semester student feedback in the first semester (Group1) included the following. Students who Strongly Disagreed or Disagreed with the statement "Mind Dumps make me complete my readings" wrote "I don't understand what I am reading in the first place." or, "I can never remember what I read." Other comments for this same category involved "I never use mind dumps on my tests." "They don't look great, and they are not helpful to me during tests." These comments might be indicative of the low reading levels of some students in the class (US Department of Education, NAEP, 2015) . Students who Strongly Agreed or Agreed with the statement wrote: "I know I will get them back before the exams." "Easy way to give myself an advantage on the tests." "Otherwise I'd procrastinate. The fact that I need to write something on the paper makes me feel "pressure" and that is why I read it." And, "I can prove to myself that I understand the reading."
However, a few student comments, mostly neutral about the statement, included significant suggestions for a format change. "Most confusing thing for me is the terms. I have never learned anything like this before so I am constantly behind in trying to be above the average in the class." "It is hard to get some of the vocab." "I would like a list of the words you want us to understand and know the definition." And, "they [Mind Dumps] are not graded they don't affect my grade."
In the second semester the class was taught by implementing the guided reading questions including a list of the vocabulary for Group 2. Mind Dumps were implemented the same way. Some student comments included "very helpful. I don't use my mind dumps on the test but that is because I know what I wrote, I remembered it because I completed my reading." and another student added "The benefits [are] in the long run for remembering the reading. It encourages me to do the reading and be ready for Mind Dumps." Although some students were able to see the point behind Mind Dumps, observations showed that still only 1/3 of the class was Agreeing/Strongly Agreeing with "Mind Dumps make me complete my readings." A student comment was interesting to note "They are not graded, don't affect my overall grade." Prepared students would allow the instructor to use the in-class time to focus on learning activities to provide opportunities for critical thinking and deep learning. Student preparation before the class can happen, but it takes both sides and requires a different course design (Gillette & David & Gillette, 2012) .
With these in mind, for the following semester (Group 3), the prior guided reading questions were turned into CPAs with the requirement that students provide their answers by handwriting to the guided reading questions and the vocabulary. They were expected to make a copy, and bring both copies to class, turn the original in, and keep a copy to take notes on during the lecture covering those topics. Gillette and Gillette suggest using the interactive model, which uses CPAs and definitional grading system. Students are expected to show good faith effort on CPAs, and need to get over 90% on the pass-fail work (CPAs) to get an A in the course (Gillette & David & Gillette, 2012) . The changes implemented into the syllabus for Group 3 stated "at least 80% of the CPAs need to be completed to receive 13.5% of the overall grade in the course total." CPAs have been implemented by many educators in pursuit of going beyond lecturing (Yamane, 2006; Davis and Minifie, 2013) . To the best of our knowledge, this is the first study investigating the effect of the CPAs in an introductory engineering class.
Method:
The sample consisted of three consecutive cohorts of students, Fall 2015 (N1= 78), Spring 2016 (N2=75) and Fall 2016 (N3= 94), enrolled in 16 week Introduction to Environmental Engineering course. In order to assess the effectiveness of the pedagogical strategy adopted, the team crafted the following specific research questions: RQ1: Which pedagogical strategy was the most effective one in getting students to read the material prior to the class?
RQ2:
Are there any differences between the groups in engagement and student learning?
RQ3:
What are the roles of engagement and reading in student learning across the groups? (To what extent reading and engagement predicted self-reported learning.) Data collected for this study include researcher notes from the observations, responses to an inclass questionnaire that took place mid-semester of each semester the class was taught, and student opinion survey responses obtained at the end of the semester. Students were informed that the midsemester questionnaire is anonymous, and should take about 10 minutes to complete. Students responded to multiple items pertaining to their engagement, reading, and learning in the class, which were rated on 5-point Likert scale (Strongly Agree (5), Agree (4), Neutral (3), Disagree (2), and Strongly Disagree (1)).
Engagement was assessed with two items, E1 and E2 (Table 1 ). The mean of the two items was used to create the engagement composite score. Reading was assessed with two items as well, R1 and R2. The mean of the items was relied on for the composite reading score. Finally, three items were used to assess overall learning (L1 through L3 in Table 1 ). After reverse coding the second item (L2), the mean of the three items was used to create the composite score for this variable.
Results:
The means, standard deviations and correlations amongst the study variables across the groups are reported in Table 1 . The first two research questions aimed to examine whether there were significant differences between the groups on reading, engagement, and learning. An analysis of variance (ANOVA) was computed for each independent variable to address these research questions. The ANOVAs for engagement (F (2, 214) = 1.93, p = .15) and learning (F (2, 214) = .10, p = .90) were not significant; indicating that the three groups had similar scores on these variables. The ANOVA for reading, however, was significant (F (2, 214) = 15.36, p = .00). Posthoc comparisons using the Tukey HSD test indicated that the mean score for GROUP 3 (M = 3.90, SD = .74) was significantly different than Group 1 (M = 3.27, SD = .80) and Group 2 (M = 3.22, SD = .95), both significant at p < .01. The mean scores for reading was not significantly different between Group 1 and Group 2. These analyses suggest that students read significantly more in Group 3, while there were not any differences between the groups on engagement and learning.
The correlations between the study variables across the groups were examined next. As reported in Table 2 , the three variables were related to each other to varying degrees in each group with the only exception being the non-significant correlation between reading and engagement in Group 3. Also, the association of reading with learning in Group 2 was marginally significant (p = .06). Next, we examined the extent to which reading and engagement predicted self-reported learning which addressed our third research question. In doing so, we focused on whether reading the course material made any difference in learning above and beyond engagement. Accordingly, we computed three regressions in which the first step included engagement, and reading was entered in the second step. The results are presented in Table 3 .
In every group, the first step including engagement was significant (Group 1: F (1, 71) = 29.64, p < .001; Group 2: F (1, 71) = 9.05, p < .001; Group 3: F (1, 72) = 14.74, p < .001) and explained 30%, 11%, and 17% of the variance in learning across the groups, respectively (See Table 2 ). The second step including reading was also significant in every group (Group 1: F (2, 71) = 17.97, p < .001; Group 2: F (2, 71) = 4.94, p < .01; Group 3: F (2, 72) = 16.14, p < .001). Reading explained an additional 4%, 2%, and 15% of the variance in learning above and beyond engagement across the groups, respectively. However, as seen in Table 2 , although the second step was significant in Group 2, the beta coefficient for reading was not significant. These analyses showed that, with the exception of Group 2, reading made a difference in learning while controlling for engagement, while it had the biggest impact in Group 3. Collectively, the two variables explained between 13% and 34% of the variance in learning.
